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(57) Abstract: A training and knowledge management system is used to create, edit, deliver, maintain, and manage complex com- 
puter-based training systems. The core system includes a development module for developing training founded on competency-based 
adult learning theory, a publisher module for producing electronic and hard copies, a distance learning module to provide training 
over the internet and intranet, and a management module to provide full management capabilities. The integrated enterprise-wide 
software training system utilizes learning objects (40) to create tailored learning for organizations and individuals. The system sup- 
ports all types of training, including web-based, intranet, instructor-led, or CD-ROM. The dynamic learning objects include the 
course, the module, the unit, the competency, the media, and the measurement. The learning objects dramatically reduce the cost of 
developing, publishing, and revising training content. 
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TRAINING AND KNOWLEDGE MANAGEMENT SYSTEM 

Cross-Reference to Related Applications 

This application claims the benefit of U.S. Provisional Application No. 60/159,398, filed 
October 14, 1999. 

5 Field of the Invention 

The present invention relates generally to training and knowledge management, and more 
particularly to an integrated training and knowledge management system to be used for 
computer-based training. 

Background of the Invention 

10 Training and knowledge management plays an important role in successful organizations. 

Many of the most successful organizations credit their success directly to the skill and 
productivity of their workforce. Great care is taken to match the right person to each position, 
and then to ensure that he or she is armed with the specific tools, training, and support necessary 
to accomplish assignments. Employees need specific training and knowledge to meet the exact 

1 5 needs of their position in an organization. 

Most large sophisticated organizations that rely heavily on computers to develop their 
own computer-based training, or purchase training software for specific training needs. This can 
be a very expensive proposition. The organization must either employ a full-time training staff 
to develop new training software and implement the training, or outlay large sums of money to 
20 purchase commercial training software. Most training software is usually structured to a specific 
subject or course. Thus, new training software must continually be developed or purchased in 
order to provide new training courses. 
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Therefore, there is a need for a computer-based training and knowledge management 
system that may be used to create, edit, deliver, maintain, and manage complex training systems. 
The training system is preferably flexible enough to support all types of training including web- 
based internet, intranet, print, instructor-led, or CD-ROM, and preferably dynamic enough to 
5 enable tailored learning for each individual. The present invention provides such a training and 
knowledge management system. The present invention helps organizations develop and deliver 
customized computer-based training to their employees and customers using dynamic learning 
object technology to integrate learning, knowledge management, and performance support. 

Summary of the Invention 

10 The training and knowledge management system of the present invention is used to 

create, edit, deliver, maintain, and manage complex training and knowledge management 
systems. Under this system, the user develops training programs based on proven concepts of 
Instructional Systems Development (ISD). The system design is based on the ISD process, 
providing efficiency in its ability to reuse information. This allows the development process to 

15 be streamlined and to provide a high degree of flexibility in all training modules. 

This integrated enterprise-wide system preferably supports all types of training including 
web-based, intranet, instructor-led, or CD-ROM. The system uses a dynamic learning object 
technology to integrate learning, knowledge management, and performance support. The 
system incorporates dynamic "learning objects" that dramatically reduce the cost of developing, 
20 publishing, and revising training content, and enables tailored learning. 

The system's "learning objects," allow training curricula to be tailored to a specific 
course or individual, thus permitting an organization to produce both employee and customer 
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training materials from a single data source. Preferably, the system instantly tailors the training 
materials for each user. In addition, a user receives instant feedback and has easy access to the 
student training records. The system database provides web-based, traditional, and CD-ROM- 
based training materials, and can also be the source of an organization' s policies, procedures, and 
5 practices used to support an enterprise wide electronic performance support system. 

The training and knowledge management system of the present invention is a client 
server, open architecture system that preferably consists of at least five integrated modules, the 
development module, the publisher module, the distance learning module, the management 
module, and the extended learning system modules. 

10 The development module is the front end of the database and the entryway into the 

system. This module is used to create and edit the training course structure, and develop learning 
objects to be included in the training courses. The learning objects are stored in a database and 
are available enterprise-wide for inclusion in courses, documents, and a performance support 
system. The learning objects can be assembled and reconfigured rapidly to meet the needs of 

15 both the individual learner and the organization. At the top of the learning object hierarchy, is 
the course. The course consists of modules, units, competencies, instructional media, and 
knowledge and performance measurements. 

The publisher module retrieves data from the database to produce printed and electronic 
training and user documentation. The publisher module is where learning objects are 
20 dynamically compiled and then produced or published for the student. There are two types of 
documents available from the publisher module; these are printed documents and web-based 
documents. 
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The distance learning module connects the learner to the data. The learner can access the 
system through any standard web browser without using proprietary software or plug-ins. 
Through a customized personal web page, each remote learner accesses the system to participate 
in training. Each remote learner's page connects to the system to aecess information from the 
5 development module, management module, an other modules needed to complete training. 

The distance learning module provides students with access to courses, electronic 
reference materials, and message forms for sharing ideas with subject matter experts and other 
learners who are participating in the same course. The distance learning module allows each 
student to take a pre-test before starting an instructional module. The distance learning module 

10 then automatically scores the test and creates a tailored learning unit. This is not simply a list of 
topics to be reviewed, but an actual tailored learning experience. The system automatically 
gathers the necessary learning objects and assembles them into a customized lesson. A learner 
can also choose to follow a pre-defined path through the course of instruction. At the end of 
each module, the learner is presented with a post-test. The post-test can include both knowledge 

15 based questions and simulation based performance measurements. The post-test evaluates how 
well the learner has mastered the learning objectives and identifies where remedial instruction 
may be needed. At this point, the system will automatically gather the necessary learning objects 
to fill in the learning gaps. But rather than simply presenting the same material over again, the 
system can shift the learning mode from visual, to audio, to tactile, or to exercise based media. 

20 The management module provides complete record keeping and scheduling for an entire 

organization. It captures student training history, maintains grade books, preserves learning 
profiles, and provides training completion reports. The management module is designed to be 
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flexible by providing an interface to an organization's existing human resource and training 
databases. 

The extended learning module provides additional capabilities through additional 
modules. A performance support module provides an indexed search function, which gives users 
5 access to the entire relational database of learning objects and information. An assessment 
module allows a user to create custom, front-end assessments that can be delivered over the web 
or converted to other formats. A library module serves as a central repository for the knowledge 
of the enterprise. An update module allows a user to change or update a learning object and send 
the information to those who need it. A collaboration module integrates individual learning with 
1 0 live, technology-supported interactions. 

Employees and customers can receive instant access to learning materials that are truly 
tailored to meet their needs and their learning styles. The open architecture of the system and 
compliance with emerging international standards provides a system that permits an organization 
to use most of its existing electronic training materials. 

15 Various other features, objects, and advantages of the invention will be made apparent to 

those skilled in the art from the following drawings and detailed description of the invention. 

Breif Description of the Drawings 

FIG. 1 is an overall block diagram of the training system software architecture; 
FIG. 2 is a schematic diagram of the learning object model hierarchy of the development 
20 module; 

FIG. 3 is a top level flow diagram of the core modules within the training system; 
FIG. 4 is a flow diagram of the development module of the training system; 
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FIG. 4A is a flow diagram depicting the adding of a new course to the development 
module; 

FIG. 4B is a flow diagram depicting the adding of a new module to the development 
module; 

FIG. 4C is a flow diagram depicting the adding of a new unit to the development module; 
FIG. 4D is a flow diagram depicting the adding of a new competency to the development 
module; 

FIG. 4E is a flow diagram depicting the adding of a new media to the development 
module; 

FIG. 4F is a flow diagram depicting the adding of a new measurement to the development 
module; 

FIG. 5 is a flow diagram of the publisher module of the training system; 

FIG. 5 A is a flow diagram of the report generator of the publisher module; 

FIG. 5B is a flow diagram of the classroom material generator of the publisher module; 

FIG. 5C is a flow diagram of the document generator of the publisher module; 

FIG. 5D is a flow diagram of the distance learning generator of the publisher module; 

FIG. 5E is a flow diagram of a subroutine of the distance learning generator; 

FIG. 5F is a flow diagram of a subroutine within the subroutine of Fig. 5E; 

FIG. 6 is a flow diagram of the distance learning module of the training system; 

FIG. 6A is a flow diagram of the logon portion of the distance learning module; 

FIG. 6B is a flow diagram of the open course portion of the distance learning module; 

FIG. 6C is a flow diagram of the select test portion of the distance learning module; 

FIG. 6D is a flow diagram of the select tutorial portion of the distance learning module; 
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FIG. 6E is a flow diagram of the grade book retrieval portion of the distance learning 
module; 

FIG. 6F is a flow diagram of the notebook retrieval portion of the distance learning 
module; 

5 FIG. 6G is a flow diagram of the course enrollment portion of the distance learning 

module; 

FIG. 7 is a flow diagram of the management module of the training system; 

FIG. 8A-8M are tables that illustrate the structure of the development module database; 

FIG. 9A-9R are tables that illustrate the structure of the management module database; 
10 FIG. 10 is a flow diagram of the update center process for the development, management 

and distance learning modules; 

FIG. 1 1 is a table of update history fields in the management and development modules; 

FIG. 12 is a screen example of the development module change summary; 

FIG. 13 is a table listing the data elements of the update history database; 
15 FIG. 14 is a flow diagram of the update center development module process; 

FIG. 15 is a table listing of exception handling; 

FIG. 16 is a table listing the data fields added to the management module database; 
FIG. 17 is a listing of the changed fields associated with the course ID; 
FIG. 18 is a flow diagram of the performance support center process for the development, 
20 management and distance learning modules; 

FIG. 19 is a flow diagram of the performance center process in the distance learning 
module; 

FIG. 20 is a screen example of the development module competency; and 
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FIG. 21 is a table of performance support fields in the management and development 
modules. 



Detailed Description of the Invention 

The training system is an integrated, enterprise-wide system that supports most, if not all 
learning formats including web-based, intranet, instructor-led, print and/or CD-ROM learning 
through the use of dynamic learning objectives which dramatically reduces the cost of 
developing, publishing, and revising training content and enables tailored learning to meet the 
individual needs of each student. 

FIG. 1 illustrates an overall block diagram of the training system's integrated system 
architecture. The architecture consists of three domains. The domains include the developers 
and administrators domain 10, the knowledge bank or server domain 12, and the 
learner/subscriber domain 14. The system architecture allows for data distribution within the 
knowledge bank domain 12, and transactional distribution in the developers and administrators 
domain 10. 

The developers and administrators domain 10 consists of clients which use 
TCP/IP/IPX/SPX AppleTalk, or Microsoft Networking protocols to access data files located in 
the knowledge bank domain 12. The clients are used to access data and execute stored 
procedures on a data server located in the knowledge bank domain 12. Developers and 
administrators access the databases on the knowledge bank and perform database operations such 
as adding data, generating reports, etc. The client and knowledge bank domain share the same 
interface tools, the same language, and the same information management system. 
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The developers and administrators clients include an administrative client 16, a 
development client 18, a publisher 20, an update editor 22, an assessment client 24, a chat 
administrator 26, and a media administrator 28. The administrative client 16 provides access to 
the knowledge management database 30 in the knowledge bank domain 12. The development 
5 client 18 provides access to the object methods and attributes of the development database 32 in 
the knowledge bank domain 12. The development client 18 is principally used to create, edit, 
and review training and performance support content. The publisher 20 provides access to the 
object methods used to assemble training content into a usable product. The update editor 22 is 
used to update training summaries. The assessment client 24 provides access to the assessment 
1 0 database 34 in the knowledge bank domain 12. 

The knowledge bank domain 12 is a multi-user, cross-platform data and application 
server for the system's learning objects. The knowledge bank domain 12 allows developers and 
administrators to access user databases and custom applications in a client/server architecture. 
The knowledge bank domain 12 provides development tools, full scalability, data security, and 
15 connectivity options for enterprise systems. The knowledge bank domain 12 also provides a 
completely integrated architecture where both client and server use a single application. 

The knowledge bank domain 12 includes a knowledge management database 30, a 
development database 32, an assessment database 34, and a media library 36. The knowledge 
bank domain 12 also includes a development server 38, training objects 40, performance objects 
20 42, a resource library 44, update summaries 46, style sheets 50, a chat room 52, a message forum 
48, a software and scripts interface 56, a Java Web server 58, and an HTTP server 60. 
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The training objects 40 are defined as any digital entity that can be used, reused or 
referenced during supported learning. Examples of supported learning include computer-based 
training, distance learning, and collaborative learning. Examples of training objects include 
multi-media content, instructional content, learning objectives, instructional software, and 
5 software tools that support learning. The training objects 40 are used to assemble structured 
learning, tailored learning, and remedial learning lessons. 

The performance objects 42 are defined as any digital entity that can be used, reused, or 
referenced to a support job performance. Examples of support job performance include 
electronic performance support, electronic knowledge management, and online procedural 
10 referencing. Examples of performance objects 42 include multi-media content, procedures, and 
information that supports a major competency of task performance 

**The resource library 44 consists of a data repository for electronic documentation, and 
an index of external documents as defined by a system administrator. The documents contained 
in or identified in the resource library 44 are accessible by structured and tailored lessons in the 
1 5 learner domain. 

The chat room 52 and message forum 48 provides an environment for collaboration 
between students, content experts, instructors, and/or other students. **** 

The interface software and scripts 56 controls access to training content and 
administrative data. The interface software and scripts 56 control the following functions: logon, 
20 training navigator creation, course syllabus creation, course enrollment, system registration, 
course directory creation, resource library searching, chat and message forum access, email, help 
retrieval, training object assembly, performance object search and catalog, notebook save and 
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recovery, grade book recovery, redirection to assembled training content, MIME typing and 
mapping of assembled content, and XML object tagging and parsing. 

The HTTP server 60 may be any server that supports common bindings to HTTP for 
learning technology services. The server 60 preferably supports common URL suffixes, HTTP 
5 commands, and/or HTTP post-body contents that correspond to common learning technology 
services available through web servers. The server 60 provides an interface between the learner 
domain and the server domain via encoded post-body contents and user IDs. 

The learner/subscriber domain 14 includes a log-on page 62 which allows a learner to 
submit a user ID and password with a request for admission to the learning environment. On 

10 successful log-on, the server assembles a navigator page 64 for the learner to enter the training 
center. The navigator 64 is the central control point for the learner. Navigation options include: 
enrollment 66, *** open grade book, enrollment, directory of courses currently enrolled, open 
notebook, enter chat room, and enter message forum. When a learner selects a course from the 
directory of courses on the navigator page, the server assembles a syllabus page from the training 

15 objects database. The syllabus provides an outline of the course, including pre-tests, post-tests, 
and structured lessons. When a learner selects a pre-test from the course syllabus, the server 
assembles a pre-test from the training objects database. Structured lessons are assembled when 
requested from a course syllabus page. When a learner selects a post-test from a course syllabus, 
the server assembles a post-test from the training objects database. 

20 Upon receipt of a pre or post-test, the system automatically scores the test, identifies the 

competencies associated with incorrect answers, and assembles a tailored lesson using learning 
objects found in the training objects database. 

11 
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Upon receipt of a request for performance support sheets, the server assembles a 
directory and search page for performance object files contained in the performance objects data 
store 42. 

Upon receipt of a request for learning resources, the server assembles a search page for 
5 training resources contained in the resource library data store. 

FIG. 2 illustrates the learning object model hierarchy of the development module. The 
learning object hierarchy of the training system includes courses, modules, units, competencies, 
media, and measurement. A course is an arrangement of modules designed to instruct people in 
the competencies (skills and knowledge) required to perform specific units of work. 

10 A unit can be instructor directed, self directed, distance learning, or practical application. 

The competencies of the unit are the discreet operations required to complete a unit of work. 
There are two domains for competencies, skills, and knowledge. Skills are discreet motor 
functions that contributes to the successful performance of a work unit. Knowledge is 
information or a cognitive action required when performing a work unit. Competencies are 

15 listed by line number and in an indentured hierarchy. Subordinate competencies are set at a 
lower level and called competency elements. 

The media allows the user to insert different types of visual, auditory, or tactile elements 
into a course. These types include a picture, a binary large object bit file (BLOB), an external 
media file, such as an animation, a Quick Time movie, etc. 

20 Questions or measurements are used to measure mastery of competencies in the skill or 

knowledge domain. A test question will be linked to a competency. 
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FIG. 3 is a flow diagram of the core modules within the training system. These modules 
include the development module, the publisher module, the distance learning module, and the 
management module. 

The development module is the front end to the database. The database is designed to 
manage and store each of the learning objects. The development module allows a training 
curriculum to be developed for competency-based learning, utilizing dynamic learning objects to 
create a tailored learning environment. 

In the management module, a student table contains attributes that define the student's 
personal information. The student is also identified by a student ID. The management model 
also includes files of courses and other learning objects, courses, instances of a course, staff, 
organization, registration, billings, grade book, and events. 

The distance learning module includes tutorials which are pre-compiled and stored in a 
NTFS directory. In addition, tests are be pre-compiled measurements of a learning module. 
Each test is stored in an NTFS directory. Questions are pre-compiled, individual test questions 
related to a competency cluster. The individual questions are used for second tiered pre and 
post-testing. Clusters are pre-compiled competencies and the related elements of a learning unit. 
Each cluster is stored in a NTFS directory. 

The publisher module retrieves data from the database to produce printed and electronic 
training and user documentation. There are two types of documents that are available in the 
publishing function of the software. These are printed documents and web based documents. 
The ability to print documents allows the user to have hard copy training manuals and student 
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and/or instructor textbooks. The ability to have web based documents allows the user to 
customize courses for online training. 

FIG. 4 is a flow diagram of the development module. This diagram illustrates how to 
create a course curricula using the development module of the training system software of the 
present invention. The curriculum is developed in the development module through a number of 
templates in which new course information, new module information, new unit information, new 
competency information, new media information, and new measurement information is input 
into the development module. FIGS. 4A-4F illustrate the details of entering this data. 

FIGS. 4A-4F show flow diagrams for creating a course curriculum with the development 
module. In FIG. 4A, new course information is entered into the development module. The 
information includes course title, course number, online introduction, document introduction, 
classroom introduction, the publisher's name and address, and the copyright owner's name and 
address. As mentioned above, all of the course components are entered into the system under the 
course template. 

FIG. 4B illustrates a similar method of inserting module information. The module 
information to be entered into the system includes the module title, the module number, the 
sequence number, the author, the distribution attributes, the document introduction, the 
classroom introduction, the learning objective, the training area description, the pre-test 
instructions, and the post-test instructions. Modules can be used to group information for 
instructor directed learning, self directed learning, distance learning, practical exercise, testing, 
or textbook learning. A module is a section of a course that includes a group of related units. 
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You can think of a module as a group of individual tasks that might be taught in a lesson, or a 
grouping of related information that would be covered in a chapter of a user's manual. 

FIG. 4C illustrates the full diagram for entering new unit information into the system. A 
unit is a clearly defined and a measurable activity accomplished by individuals. It is the lowest 
5 behavioral level in the job or subject that is performed for its own sake. The unit's title, catalog 
entry, language, author, distribution attributes, document introduction, classroom introduction, 
online introduction, instructor notes, and learning objective are input into the development 
module. 

FIG. 4D shows a full diagram for entering new competency data into the system. The 
10 competency is a major learning activity that enables a person to complete a task or conduct a 
measurable unit of work. A competency generally consists of skills and knowledge which 
contribute to the performance of the learning unit. A statement or description of the desired 
competency is input. The order in which the competency appears in the training material or 
documentation is also input. A verb describing the type of behavior is input. The instructional 
15 domain is automatically assigned upon selection of a performance verb. The domain level with a 
taxonomy is automatically assigned upon selection of a performance verb. A detailed 
description of a competency is also included. Other competency elements in the system include 
performance support, distribution attributes, training time, index entries, metatags, instructor 
notes, enabling learning objectives, performance standards, notices, warnings, equipment/tools, 
20 references and consumable supplies. 

FIG. 4E illustrates the flow for entering new media information into the system. A 
description of the media and the order in which a particular media record would be used by a 
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competency or competency element is input; the learning mode, the delivery order, the credit, the 
caption, and a media type is selected. The media types typically include a picture, a binary large 
object bit file (BLOB), an external media file (animated GIF quick time movie) or a hypertext 
mark-up language (HTML) file. The last data to be input into the development module is new 
5 measurement data. This data includes a topic or a short statement describing the related subject, 
a question type such as multiple choice, essay or fill in the blank. 

FIG. 5 is a flow diagram of the publisher module of the training system. Fig. 5 illustrates 
the type of documents or reports that can be generated using the publisher module. 

FIGS. 5A-5F illustrate the flow diagrams of the various generators of the publisher 
10 module. The first type of report is published from a report generator in which a course hierarchy 
report or a test question report may be generated as shown in Fig. 5A. A classroom materials 
generator can be used to develop and publish a lesson plan, a student guide, a test package, or a 
media package, as shown in Fig. 5B. Fig. 5C illustrates two different textbook type documents 
which can be created using the document generator of the publisher module. The distance 
1 5 learning generator is used to publish distance learning type documents which may be used for 
web-based or CD-ROM-based training. The details of this document generation are illustrated in 
Fig. 5E and 5F. The distance learning generator allows a complete training package to be 
assembled, on the fly, for web-based training. 

Fig. 6 is a flow diagram of the distance learning module of the training system. The 
20 distance learning module is a connection between the training data and the user, or leaner. The 
module dynamically assembles and distributes all pages, lessons, and interfaces when requested 
by the user. The module also controls learner assessments and sends assessment data back to the 
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personnel and performance database to track the learner's current knowledge base and their 
preferred learning style. This capability is the basis of the invention's ability to tailor the 
training experience specifically for the user. 

Figs. 6A-6G show flow diagrams of the different portions of the distance learning 
module. In this module, a user logs onto the system and a navigator is displayed on the screen. 
The individual selects a course from a list of courses, displays the syllabus of the course, and 
selects the course object. The individual may then take a pre-test, and based on the pre-test 
results, enter into the structured learning portion of the module with a post-test at the end. If the 
user is not interested in selecting a course, then a number of other options are available, such as 
performance support, changing the summary, retrieving resources, retrieving a grade book, 
retrieving a notebook, enrolling, sending instructor email, and entering a chat room. These 
functions are illustrated in Figs. 6A-6G. 

Fig. 7 is a flow diagram of the management module of the training system. The 
management module allows an administrator to list courses, list students, list staff, list 
organizations, list iterations, list registrations, list profiles, list billings, list events, and list grades 
in the system. The courses are the definition of a training object. They define the location of the 
digital content, and the administrative information associated with the conduct of a training 
event. Staff tables are used to identify persons who either administer or support the 
administration of courses. Staff members may be assigned to support a particular iteration of a 
course. An organization identifies an entity to which a student or staff member belongs. An 
iteration is an instance of a course. A course may have many concurrent iterations. A profile 
describes courses and other learning objects that may be prescribed for an individual student. 
Many courses may be contained in many profiles. Many profiles may be linked to many 
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students. The event log is used to track critical system events and errors. A grade book record 
contains an instance of a knowledge or performance test completion. A grade book record can 
belong to one student and one course iteration. A billing identifies a chargeable event belonging 
to a particular registration. A billing may belong to one registration record. A registration 
identifies an instance of a student belonging to an iteration of a class. A registration may belong 
to one iteration. An iteration may have many registrations. 

The tables of Figs. 8A-8M illustrate the structure of elements within the development 
module database. 

The tables of Figs. 9A-9R illustrate the structure of elements within the management 
module database. 

Although the present invention has been described in detail, it should be understood that 
various changes, modifications, substitutions and alterations can be made without departing from 
the spirit and scope of the invention as described by the appended claims. 
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Claims 

I claim: 

1 . A computer-based training system comprising: 

a fully integrated technology platform that includes the ability to develop training 
curriculum, publish the curriculum in electronic and hard copy form, and manage 
distance learning and record keeping functions; 

a development module on the front-end of a database, the database designed to 
manage and store a plurality of learning objects, the development module used to develop 
curriculum for the training system based on the plurality of learning objects; 

a publisher module for automatically formatting the learning objects into usable 
products, the publisher generating hard copy and electronic training media; 

a distance learning module to control the distribution of web-based training 
materials, to be viewed through standard web browsers, and to provide lesson pre-testing 
to support tailored learning, post-testing, and automatic tailored remediation learning; 

a management module to provide record keeping and student tracing information, 
the management module interfacing with open system training and human resource; 

wherein the system stores data within the development module database 
structurally in a way that allows the system to re-use the data, dynamically assemble the 
data, and synthesize the data into new forms; and 

wherein distance learning module, a student's current knowledge is tracked, along 
with the student's preferred learning style, and the module assembles the learning 
material such that it is tailored for each individual. 
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2. The training system of claim 1 wherein a curriculum is developed using dynamic 
learning objects, 

3. The training system of claim 1 wherein learning is tailored to each individual 
through pre-tests. 

4. The training system of claim 1 wherein the system uses user friendly templates 
for developing curriculum. 

5. The training system of claim 1 wherein the system publishes materials in any 
format such as on the internet, intranet, in print, or on CD-ROM. 

6. The training system of claim 1 wherein the learning objects may be linked to 
multiple courses. 

7. The training system of claim 1 wherein users can search the entire data base for a 
particular procedure or any piece of information. 

8. The training system of claim 1 wherein the collaboration module includes direct 
email connectivity to every designated content expert. 

9. The training system of claim 1 wherein the collaboration module includes chat 
rooms for live discussions. 

10. The training system of claim 1 wherein the collaboration module includes 
message forums. 

11. The training system of claim 1 wherein the collaboration module includes 
streaming media capabilities. 

12. A computer-based training system comprising: 
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a fully integrated technology platform that includes the ability to develop training 
curriculum, publish the curriculum in electronic and hard copy form, and manage 
distance learning and record keeping functions; 

a development module on the front-end of a database, the database designed to 
manage and store a plurality of learning objects, the development module used to develop 
curriculum for the training system based on the plurality of learning objects; 

a publisher module for automatically formatting the learning objects into usable 
products, the publisher generating hard copy and electronic training media; 

a distance learning module to control the distribution of web-based training 
materials, to be viewed through standard web browsers, and to provide lesson pre-testing 
to support tailored learning, post-testing, and automatic tailored remediation learning; 

a management module to provide record keeping and student tracing information, 
the management module interfacing with open system training and human resource; 

an extended learning module to provide extended capabilities; 

wherein the system stores data within the development module database 
structurally in a way that allows the system to re-use the data, dynamically assemble the 
data, and synthesize the data into new forms; and 

wherein distance learning module, a student's current knowledge is tracked, along 
with the student's preferred learning style, and the module assembles the learning 
material such that it is tailored for each individual 

13. The training system of claim 12 wherein the extended learning module includes a 
performance module. 
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14. The training system of claim 12 wherein the extended learning module includes 
an assessment module. 

15. The training system of claim 12 wherein the extended learning module includes a 
library module. 

16. The training system of claim 12 wherein the extended learning module includes 
an update module. 

17. The training system of claim 12 wherein the extended learning module includes a 
collaboration module. 

18. A computer-based training system comprising: 

a fully integrated technology platform that includes the ability to develop training 
curriculum, publish the curriculum in electronic and hard copy form, and manage 
distance learning and record keeping functions; 

a development module on the front-end of a database, the database designed to 
manage and store a plurality of learning objects, the development module used to develop 
curriculum for the training system based on the plurality of learning objects; 

a publisher module for automatically formatting the learning objects into usable 
products, the publisher generating hard copy and electronic training media; 

a distance learning module to control the distribution of web-based training 
materials, to be viewed through standard web browsers, and to provide lesson pre-testing 
to support tailored learning, post-testing, and automatic tailored remediation learning; and 

a management module to provide record keeping and student tracing information, 
the management module interfacing with open system training and human resource. 

19. The training system of claim 18 further comprising an extended learning module. 
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20. The training system of claim 19 wherein the extended learning module includes a 
performance module. 

21. The training system of claim 19 wherein the extended learning module includes 
an assessment module. 

22. The training system of claim 19 wherein the extended learning module includes a 
library module. 

23. The training system of claim 19 wherein the extended learning module includes 
an update module. 

24. The training system of claim 19 wherein the extended learning module includes a 
collaboration module. 



23 



WO 01/27902 



PCT/US00/28762 




WO 01/27902 



PCT7US00/28762 




WO 01/27902 PCTVUS00/28762 




Begin Modules 



New Module 
1.2 



1 




/ \ 

Begin Units 




r 




New Unit 
1.3 




1 





7S2 




Begin Media 








New Media 
1.5 








/ \ 
End Media 



Begin 
Measurements 



New 
Measurement 

s 

1.6 



End Measurements 



1 


r 


End Competencies 

\ s 




r 


End Units 

V / 


y 


f 


End Modules 

\ / 


y 


f 


( M ) 



WO 01/27902 



PCTYUS00/28762 




WO 01/27902 



PCT/US00/28762 




Save Record 



WO 01/27902 



PCT/US00/28762 




WO 01/27902 



PCT/US00/28762 




WO 01/27902 



PCTVUS00/28762 




Select Report Type 




courseHierarc 
hyReport 




courseQuestio 
n Report 



End 



i si 



WO 01/27902 



PCT/US00/28762 




WO 01/27902 



PCT/US00/28762 



2.4.1 Type 



US 



1 




Set Variables 








Detailed Testing 
Fabe 




Frames False 



Detailed Testing 
True 



Frames True 



Style 

its 



Create Directories 



Create Syllabus 



^ Repeat tor all ^ 




Create Style Sheet 








Write Unit Intro 
Data 









WO 01/27902 



PCT/US00/28762 



2.4.1.1 
Clusters 



1 




Query 
Competencies 


1 





' Repeat for ^ 
Competencies 



Create Competency 
Cluster File 



Write Caution/ 
Notice/Warning 



Write Competency 
Statement 



Query Media 



Repeat for Media 
Records 







Write Media to File 


1 





End Media 



Query 
Measurements 



Random Select 
Measurement 



Write Measurement 
to Question File 



Write Answer to 
Key 



Query 
Measurements for 
Quiz Question 






Write Quiz 
Question to Cluster 
File 






Write Answer to 
Quiz Key 




r 


Write Cluster to 
Tutorial File 




f 



End Competencies 

\ / 



End 



WO 01/27902 



PCT/US00/28762 




WO 01/27902 



PCT/US00/28762 




WO 01/27902 



PCT/US00/28762 




WO 01/27902 



PCT/USOO/28762 



1 1/St 



3.3 Select Test 




Test File Doesn't 
Exit 



C 



End 



> 



ias Student 
->< Taken Test and ; 
^ Passed? „ 



1 

Open T 
Cor 
Parame 
Replace 
SU 


f 

est with 
rect 

ters and 
Bars and 
ars 






Display Test Page 



Student Taken 
Test and Passed 



WO 01/27902 



PCT/US00/28762 




Open Tutorial file 
with Correct Input 
Parameters and 
Replace Token 



1 


r 


Tutorial File 


Doesn't Exit 




r 



Display Tutorial 
Page 



End "y+- 



iff D 



WO 01/27902 



PCT7US00/28762 



3.8 Gradebook 
Retrive() 



1 


r 


Get Users Grades 








Yes 


Open Gradebook 
File 


j ► 




1 


f 



Replace Bars with 
User Name amd 
Grade Information 



I 

End ^ 



Display 
Gradebook Page 



WO 01/27902 



PCT/US00/28762 



3.9 Notebook 
Retrive() 




Open Notebook 
File 



( E - a ) 



Replace Bars with 
User ID and Notes 





No 








r 




r 


Can't Find 




Display Notebook 


Notebook File 




Page 











WO 01/27902 



PCT/US00/28762 



3.10 Course Enroll 



1 




Get Course 
iterations 




r 


Get Input 
Paramerters 




f 


Pass Parameters 
to Course Insert 


i 


* 



End 



WO 01/27902 



PCT/US00/28762 




WO 01/27902 A PCT7US00/28762 



o 
2 

3 
O 

o 
2 

3 

O 
3 

CO 





0 CO 

2 7> 

C . _ 
LU 0) 

CD 

2 0 
CO 

CO 



. - jQ) _C0 _CD 
O CO CO CO 



■n T3 *D *D 
C O O O 



JD JD JD 
-Q -Q _Q 
CO CO CO 

LU LU LU 



_L 



_a> _<d jd 

-Q JQ JD 
CO CO CO 

^ S £* 

TJ T3 

o o o 



CD CD CD CD CD CD 0 0 _0 CD 0 CD CD CD CD CD CD 

cococofocococococococococococacoco 
HE l t= cd q3 0HE l EHE l E t H t E 1 H l £:HE t H l E 

CD* 0 0 ^ <d" jt)" qJ q) qj* Q)' 0 0 CD~ 0 "CD* 

JZlJDXi-2-2-2_QJ3Xl_QJDX3JD_QJD-QX3 

cococococococococococococococococo 

I— i_ U *n 71 T1 L. l_ k_ 1_ U_ i_ L„t_ k_ 1_ k- 

000CCC<D0000000000 
LULULU222lJULJJLUUJUJLULULULULULU 



CO 



O CM 
CO CO 



CO CO CO g 

CO CO CO CO CO CO CD 

.9- .9- .9- cd 2 cd -9- cd ro J9- Q- 0 g 0 g o .9- .9 £ 

<<<HhH<f-QQ<<hhQ:hCQ<CL<<< 



CM O 
CO CO 



o 

CN 



CO 



o o o 

CM CO CO 
CO CO 



CO 

x: -cz .c 
a a a 



c 
o 

o 

cd -a 
-O o 

0 E £ 

I I I CD 
CD CD CD £= 
CO CO CO — j 

3 3 3 1 

o o o c 

o a o o 



CD 

E 

3 
O 

o 

Q 



CO 
CO 

0 



0 E -o 

o _5 3 jg 

ill ro 

I i— i— CD 

D) CD CD C 

C _£Z -C O 

F co co 



CD 



O 



co -9 -9 

CD 3 3 
JQ.Q. 



I I O 
"CO CO 3 

a a < 



C 
CD 
C 

o 
a. 
o 



c 
.g 
'•*—' 
co o 

CO 3 
0 "D 
O 

-a 

2 

Q. CO 
O CO CD 



0 



CO 



O 

o 



^ 0 
v2 > CD 

Ql o o o. < i — 



o 
o 

X 
0 



0 



o 

CO 



c 

p £, 

•E o 
h- CD 



WO 01/27902 



PCT/US00/28762 



3 
O 



0) 

3 
o 

E 

to 



— -® — 

CD 03 

2 E 

ULI 0) 
CO •£ 

5 --J2 

o 2 

9> « £ 
-a ^ 
cr c o 



3 



JD JD JD 

-Q JD .Q 
CO 00 03 t0 CO 



T3 X3 
O O 



T3T3T3 

o o o 



o a> a) 

-Q -Q -O 

cocococococococo 

T3 T3 T3 
O O O 



O 



-a T3 
o o 



CO ^ 

a> co 

-E LU 



_Q) _CD 

JQ JQ 

CO CO 

CD CD 



LU LU 



_CD JD _Q) 
-Q _Q -Q 

CO CO CO 
k— k_ 1_ 

JD 0) 0) 

~E "E "E 

LU LU LU 



Q> 0) Q> 

-Q -Q 

CO CO CO 

I— I— I— 

o a) a) 

c c c 

UJ LU LU 



J— 1 -LJ -LJ -LJ _LJ -LJ -LJ -LJ JJ -LJ U JJ W U U XI JU 

COCOCOCOCOCOCOCOCOCOCOCOCOCOCOCDCDCOCOCO 

l_ k- L- L_k_t_L_l_L_L_k~L.L.L-L_XS<l_L_l_ 



LU LU LU 



<D jCD 
.£} _Q 
CO CO 

"E "E 

LU LU 



CO 
O 



iB <D 

5 co 

CO o 
u= _Q 

™ CO CO 

Oca) 
2 eg c 
• - 2 LU 

_a) _ 
n *d u 

CO CD CD 
X X 



±Z X X 
0J CD <D 

LU — -E 



-Q JQ jO 
CO CO CO 
l*= «= l£= 

T3 T3 T3 
O O O 

Jd Jd h> 

-Q .Q jQ 

CO CO CO 
i— i— i_ 

a a) _2 

"c "H "E 

LU LU LU 



CO o o 

t- CO CO 
CO CO CO 



<D 
U) 

X X X X <D X 



CD CD CD 



C 
CO 
JD 
O 
O 



<<<hf-hh£hCQD3mCDCQm 



O CD 

00 

CO CO _9- _9- CD 

a a < < a: 



l 



o 



C CD 
O O 

S 2 3 -u 
-9 ~ -o 



9 . K . Z .l-.c5 
jd _cd p «- ' 

3 3 3 § 
"O -o "O o 
O O O o 

2 2 2 Q 



c 
o 

,9- 

Pis 

CO o o 
CD 



CD 



o)-2 

S "i co' o o "IS 

o~ <u' <g .3*. £ _. coo.- 

£ J<. _l I J " l l E 

I o aJ E o) o £ g 15 £ 

S S 1 1 E 2 "| "5 S 

$ w iS ag »I » £5 <|> 



;s e _ 

J° Q- S 22 ® 
O _S JE to 



iS o g 

— £ CD 

b a. 2 



"Si 

ll 

CO CO 3 

Q Q < 



CO 

i- o 

0 ^ 

-Q O 

E 2 

S ye 

own 



co 

JE 

CO 

CD 

CO 



c 
.2 
o 

3 

o 



CD 



WO 01/27902 



PCT/US00/28762 



T3 
*T 

in 

04 

Q 

CM 

o 

<D 
3 
U 



03 

J3 
o 

CJ 

O 

CO 
*D 

V) 
l_ 
3 

sz 



i 

CD CO 
CO 

CD ^ 

C — J) 

lu cd" -S -8 

-~ CO CO 

LT-Q CI? 

O CD O O 

^ lu 

.-CD CD CD CD CD CD CD <D CD CD Q) q) 
t^JDJDJDJQJDJQJD^-g-gjDJD 

ococococococaco2EE55ES 
ci)*fflh=h=*t=-4=h=it=it= cd CD cuh=5t= 

cr c o o o o o o o = .5 .fi o o 
^ jd ju ju jd jd jd jd jd _g> 

^~T3jDJDJDXlJDJDJDS.2-2jDJD 

cdcdcocococococococococococo 

CD £5J0J5>Qi5J5J5> C C C 2 CD 

££lulululuujujuj^^^ujuj 



JP. JP. 

JD JD JD JD 
CO CO CO CO 



TJ T3 TJ T3 

o o o o 
^ 2 ^ S 



^CD _CD _CD JD 

JD JD JD JD 

CO CO CO CO 

h— t_ u i_ 

o o) a) o) 

LU LU LU LU 



CD O O 
r- CO CO 

CO CO CO 



o 
oo 

CO 



a. _ql _cx g _Q- 



CD CD 



(D CO CO 



O 
CO 

CO 



CO CO 

a> jd 
o o 



o o o 



<<<h<hhh(-QQ<CQCQa][DDQtD 



JD 



ZD 3 



<D 
•*—• 

1J 

3 -2 
2 " 



«= <2 _ 

3 £ Jj 



O ^ j5 .> 

■o o § o 

o £ -a .« 

-t= J= O JD 

c l~ O 



^ I c 

D) CD <D 

g , - J i3 



"Si 

CO 

S o 
a :£ 

jd'jd 1 
o a 



8 £ 

CO CO 
CD CD 



c 

,E co 

E := 

co a.-^ 

_l < £ 

3 w "a5 .22 5 <J> 
<£C0Q12 



JD 

o 

CD 

I o 



WO 01/27902 



PCT/US00/28762 



>* 
o 
c 

& 

<D 
CL 

E 
o 
o 

£ 

3 
O 
3 

CO 



0) 
-O 

CO 
i_ 

CD 

c 
LU 

O i£ 

CO X5 
XJ O 

£^ 
g fj 

cr S 

=3 LU 

xf -b" 

CD CD 

X X 

CD CD 

XJ xj 

C C 



CD 





abl 




CD 


CD 








_o 


JQ 




XJ 




CO 


CO 




O 














po 


po 


<D 




<D 






£} 
CO 


ab: 


jQ 
CO 




hi 


u= 


k_ 

aj 
"E 






JQ 


XJ 


XJ 


CO 


CO 
u_ 


O 


LU 


O 


-2 


CD 


:> 




"cr 




(D 


£r 


ble; 


LU 


LU 


_Q 


o 


"O 


co~ 


CO 


CO 


2 


CD 


s 




-a 




X 




nte 


lam 


nte 


ide; 


hoi 


LLI I> UU 


.= 


o 



_0) JD JD 

JQ JQ -Q _Q 
CO CO CO CO 



CDCDCDCDCDCDCDCDCDCDCDCDCDCDCDCDCDCDCDCD 
jQjDjaj3jDjaX3JDX2jQjOjQJ3jaXlJQj5j5jQj5 
COCOC0C0COCOC0COCOCOCOCOCOCOCOCOCOCOCOCO 



XJ 

o 



13 *D TJ 

o o o 



"O XJ XJ XJ "O XJ XJ 

o o o o o o o 



XJ XJ 

o o 



XJ XJ XJ 
O O O 



XJ XJ XJ XJ XJ 

o o o o o 



CD CD CD CD CD 
JQ JQ JQ J3 JQ 



CD 



CD 



CD 



CDCDCDCDCDCDCDCDCDCDCDCDCDCDCD 

COCOCOCOCOCOCOCOCOCOCOCOCOCOCO 
CDCDCDCDCDCDCDCDCDCDCDCDCDCDCD 



_a) _a> _cd _cd 

-O _Q JU _Q 

CO CO CO CO 

s s s s 

"c c c c 



CD CD 



CO CO 



CM CM C\i CN 
t— CO CO CO 

CO 



CD 



CO CO CO 

. . f- f- r- CD CD CD 

_Q._Q_^g - Q__Q.^__Q.EEE____ _ 
<<hf-<<<<h'Hhi-i-hCDCQmODCQCQhhhh 



0) CD 

E E 



c 

CO 

o 
o 



c 

CO 

o 
o 



CD 



x jo 

CD <*> 

a: 



CO 

jd 

o 
o 

CO 



CO 

o 
o 

CD 



o 
c 

CD 

a> O 

Ql — 

E .<e 
o c 
O 3 



CD 

E 

0) 

55 

i 

c o 
o c 

•4= CD 

a. a5 e 

h arc 
8 E E 

CD O O 

a o q 



CD 

E 



XJ 
CD 



<D 



0) 

>* 
CO 

I 



> 0) 

E 

o i- i 

CD I 
.i= XJ 
Q <*> 

J" 5 

o 2 

O Q 
CD 3 I 

O </> CD 

5Sw 



CD 

E 
E 



CD 

CD E 

El 1 -, 



CD 

o 
c 

TO 

"55 

b 



a. 

CO 

o 
o 

(0 



c 

CD 

E 

CD 

l_ 

3 
CO 
CO 
CD 



XJ 
CD 

o 

CD 



O) 
C 



CO 
CD 



CD 
*2 



XJ 

Q a> 
Jo 

175 £ £ 
2 £ o 

□L JE CO 



CL 
CL 

CO 

o 



CO C 

.£2 E 



1 1 



CD 

> 
o 

*pr* CO 

' CO 

1 1 

E <e 

CO S 

CD O 



CD 
_Q 

E 

3 



CO w _ 

CD I *S CD CD ~ 

lu £ ^ E c c o> S "E § 5 

| g '§| g - go-in I I 

5 ^ a5 S o STo M 2« o « 



WO 01/27902 



PCTYUS00/28762 





CD CD 

5 ^ 

CD ^ 



"3T 

XI 
CD 

T3 
O 



__L_ 



_cd 

X 
CD 
i*= 

T3 
O 



XI 

CD 
l_ 

0) 

c 
LU 



CD 

a> 
o 
o 

CD 



CD 

E 

0) 
LU 

O 
i— 
3 

O 

3 

Urn 

CO 



o 

CL 
CL 
13 
CO 

I 

CD 

a 
c 

CD 

E 

CD 

a. 



"^•^ 
c* CO 

CD 

CD L» 

S|j 

II 

-a *b~ 

CD CD 
X X 
CD CD 

-a ~o 



IS .£3 

=5 2 

O CD 

2 c 
. - LU 

jd . 
S £ 

c "2 
w § 
£^ 
-2 -b" 

CD CD 

"O X 

C CD 

CD "O 



-§ * 

o Jt= 

_ ^ 

■*= o 

CD CD 

s ° 

cd _c 



CO 

o 



CD CD CD CD CD CD CD 

_Q jQ JU _Q X X 

CD CO CO CD CO CO CO 
C C ^ 

XJ XJ XJ XJ 13 X3 

O O O O O O O 



LU 



.CDCDCDCDCDCDCD 
X X X X X X X 
CO CO CD CO CD CO CD 



CD CD CD CD CD CD CD 

c "c "c "c "S "E "c 
LU LU LU LU LU LLI LU 



CO CO 



CD CD 



CD 

< < -E ctt 



CM O O 
<<— <r- CO 

CD CD CD 
XXX*? 

JS-.Q-JS- cd 
< < < H 



X 

CD 



*5< x x 

CD CD CD 



CD 

_ x 
Q Q> E 



"I = CD 1 CD 1 ^ 

C q> ZJ c r- 

E £ a 

o 5 -o 



O JD c 

"cd £ .2 

f- ° o r- CO 

S cn.9- n , E c 
5 £ .E o 8 ■£ E 



to 
o 



CD CD 

g-5 



-So*oS0)§rofeSc3cD-a 
UJO£a3lUQOCQQ20$ 



"E 

= CD f= 

= JE CO 



WO 01/27902 PCT/US00/28762 



C D a> © ^ — 



CO CD .CO 
O O O 

_a> cS ju jd _a> 

co co 2 2 2 co co 

S £ *E a) Q) a> £E *t= 

CO "O "D ^ r C 12 

"° ° ° iS lS uj° o 

. _ . _ Q) Q) CD CD 0) .-CD^QCDCDCD^CDCDCDCDCDCDCDCDCDCD CD CD CD CD 

-r-—r OOC0C0C0C0C0OC0--rC0C0C0C0 — COC0COCOCOCOC0COCOCOC0COCOC0 

ZZ 2 E-S-St^TJTSTSXJxJ^ 5 TI T3 T3 T3 E^^b'-obbTJTSTJ^TI^TJ^ 
CTCDCDcc=OOOOOcOCDOOOO<DOOOOOOOOOOOOOO 

Z3LULU22 * - - ■ - • - 2 • - LU • - - - • - . - LU • - • - • - • - • - ■ - . - . - 

_____ CD CD CD CD CD CD _ CD CD <D _CD .^CDCDCDCDCDCDCDCUCD CD CD CD CD CD 

"O "TJ "O "O "O Xi -Q _Q _Q _Q jj J3 "O X» H 12 jgXJX3X5XJ-QX3-QXaX2X3XiXJXlX» 
0)00>(DCDCOCOCOCOCD^CO<DCOa3CO(0^(OCOCOCOCOn3COCOCOCOCOCOm 

55 cd cd cd 8j_>j2j!2j!_jB*5.<_> ®0>^J0)^2'5^J5J^i2^i25iJi525Jii-S2i2^ 

__ ^ , c ~ IIJ tlJ III LU LU O PI - UJ Ul IM O III lit HI "» "I LU M l " J 111 m L L I LU LU LU 



C0C0COO_-_-_-_-e-CMC0 CNOO O CNJ (MO 

"""""fc^rarorororo 00 o co cnj co cd co co 00 ™ * 

cacOCO^COCDCDCDCDCDCO CO CD CO CO CO CO CO C0C0<" 

a. a. a.JB agggggagag a. a. £ a. g o a. a. £ £ cd a> cd -9- -9- -2 

<<<£<cQcomcQm<h<i-CLCQ<<h<i-a.<<Hf-D:cth-<<£ 



- 0 ~ •- r- J5 Q) I— 

9 | 8 £ H q i k i , | <u (d i— 

. s '|i§fl5j|l w ||i i , ^'g|'z| ig i^§^ 2 |l-ir 

i!i!oS0W0^£o>(C3^Ujjhoot3£^xC) = ^a)oE(i)(i) 
5LUOC0Q£C0Q2OhOOUJ£LCDCQIWJWhOLiJQ:iL$IC0IUjQ 



WO 01/27902 



PCT/US00/28762 



»£= 
T3 
O 



JD 

xj 

03 

o 



XJ ics -Q 

E t5 2 
a> o <d 

a> 

X 

a> 
■o 
c 



(D (N O 
t- CO CM 

03 OS 03 

XT SZ\ xz 

.9- -9--9- 
< < < 



a> 
ca 
Z5 

I 

§"9 

□ Si 
5Si 



c 
o 

<D 
3 

a 

0) 



JD JD 

oj ai 

*E ^ 

10 "5 

o o 



v3 



To 

C 
03 



x> 

CO 
k. 

a> 
c 
UU 

if 

o 
To 
■a 
c 

OJ 



_CD 
JD 
03 

a) 
c 
LU 



_Q 

OJ 

O 



JD 
Xl 

03 
*E 
T3 

O 



Q)0(DQJa)0(UQ)(DQ)Q)a) 

OC0030S030303030S03030303 
03 * 

C 
OJ 



OOOOOOOOO 



o o 



,_<DCDCDCDCDCDCDCDCDCD 

"o -b wSSSSSSSSSS 
cd fl)o2SS£££SS2S 

JEJEOUJLULULULULULULUUJLU 



OS 03 

a3 cd 

LLl LU 



«£ 

O CD 

• - LU 
X) "O 

03 a> 
a> <d 
c *o 
LU £ 



a) 



CD 



m 0> m 
OJ 03 

U= XI 

=6 Si 

O CD O 

^ -S 2 

. - LU • - 

_cd „ _a> 

X3 *b" x> 
ro <D oj 

a> a> o 
LU -E LU 



(O O CM (- O CM CM 

CO CO ro CD oococo 

03 CD 1= 

j;^^^^^-!:^^^ CD CD 

CDa5cDCDcu<i)cDCDo!9roro ii- cd ±± o 
<<<Hhl-hHQ:hl-mCLQQ<<h<CD 



OS 



OS 

xr 



OS 03 

x: x: ~ 
a a x 



t- CM CO 



CD 
> 



CD 
> 



O 



CO 



03 



OS 

c 



cr 
o 

w o 

cd -q. 

J2 ° 

a i— 



i 

cd a) a> </> 

< < < < < 

§- a> oouuocn 
k 55 ^ ^ ^ 



OJ 



CD 

J« 

I CD 

CO =3 
</> -rr 
CO ° 



o to 



OS "O 



— CD .— 
OJ L— 

i I 2 o 

-5 I I o 
9- cd co x: 

OS 03 



CD 



C CO 
CD XI 
C "D 

J32 CD 



c 

CD 
CL 

E 
o 



N 



5u.hj£(DDD<iuilOO 



WO 01/27902 PCT/US00/28762 



3 



o 

3 
O 

co 

© 



o 

3 

L. 



— IST 

<!>-§ 

5t= o 

*0 _!> 
CO 



_Q 

CO 



o 



c 

CO 



XI 
CO 

o 



— o 
2 "co 
2-"° 

■b" "o 
a> a> 

X X 

a> a) 
-o ~o 

d c 



"I" 
•if 

O (D 

^ "E 
. - LU 
_<D 

xi *b 

CO CD 
CD <D 

c -o 

LU _E 



_g_ 
xi 

CO 

"E 

1X1 

. - CD 

o CO 
TO ^ 

"I 
0) 

tj xi 

CD CO 

So 



CD O O O CM O 
t- CO OQ CO CO CO 

CO CO CO CO CO CO 

_c _c _c sz _c x: 
_Q-_a._Q.CLCl. _____ 

<<<<<< 



o 

3 
CO 



_ CD 

CD .£_? C ^ »- 

O ~ C CD 

u a 3 l. <— 

O O f_ -O CD — 

to <o -t: c q_ -Q 

CD CD CO CD >^ 3 

Q- Q Q- > h Ql 



ft 



<4 



qj _ c d 

Xi X 
CD CO CO 
X <_= <E 

32 "2 

Jr O O 

LU _CD JD 
-Q Xl 
CO CO 

~ *" CD 



CO 



c c 



"c LU LU 

^ i_r £r 
_ o o 

<_J "co "co 

3 T3 "O 
c CO CO 

-b" -a -b 

CD CD CD 
XXX 
CD CD CD 

*o *a *o 
a a a 



XI Xl 

CO CO 

(_= t_= 

O O 



Xt Xl 
CO CO 

LU UJ 



CO CM CD 
T-(Or 

CO CO CO 



o 
m 

co 



_g. __________ _____ 

<<<*-< 



_Q _Q 

CD CD 



E 9- 

t W s 
O CD CD 



> > Q Q J 



CD 

CO 



___>- 

XI 
CO 



CD "O 

C ° 

UJ u S 

. _ X) . - 

>■* CO CD 

o ^ ^ 

•♦=. *0 CO 
CO O 

. o w 

CT c o 

3 S O 



^1 



T3 X» CD 

CD CD XJ 

X X 

QJ QJ 

■O *D > 

C C £= 



-_= 0) 

-Q u=- 

2 =5 

CD O 

c -> 

111 . . 

o 2 

■a c 

§ ^ 

■a 2 

CD CO 

X T5 

CD C 

"U CO 

_E _> 



CM CO CM O 
CO t- CO CO i_ 

CO CO CO CO J> 

x: x: _e _c g» 

_Q._Q__Q__Q.j_} 
< < < < _E 



I 



o 

Q 52 CD o 

I 9- cB 



It 

CO — 3 
<D ^ 



O E 

CM O 



CD CD 

" P 



O 

</></)</) 

CD CD CD 



q_oq:q:d_ 



WO 01/27902 PCTYUS00/28762 



3fff/ 



CD 



C 



O 



£ 

3 

o 

3 
CO 



•° ^ 
J — L- 

-SB 

CD 
jD 
1? 
LU 



CD CD 



S ss 

CO T3 
"O O 

CD *= 

2 0> 

s« 

cr <d 

c c 

3 LLt 

"b" "b" 

0) CD 
X X 
0) CD 



X) 
CD 



"O 

O 



-a 0) 

I™ 
■§1 

CD o 
C 2 
LU ■ - 

T3 XI 
CD CD 

CD CD 



£ -E UJ 



CD CD CM 
t- v- CO 



CO 



CD 



CD 



CD 



±± ±±- ±± CD 
< < < Cd 



I 



CD 
XI 

E 



2*. 

_CD _CU Q 

3 =3 — | 

T3 *0 .tr 

O O c 

223 



0 
u 
c 

CD 

cr 

CD 
CO 



<b0 



>. 

E 
o 
c 
o 

X 
CO 



CD 

1— 

3 
**■» 
O 
3 

CO 



v3 

5 1 

]g JD 

. - XI 
CD CD 

3 5E 

CD "O 

o 

I 2 . 

LU 0) 
C7 CD 

to 

CD - -CUCUCDCDCDCDCDCDCDCDCDCPCUCDCDCD CD CD CD CD CD 

j> C^XJXlXlXiXlXlXlXJXlXlXJXiXlXlXlXiXlxlxixlxl 
.-O.SSSSSSS^^^fOrocaCDCDCDCDCOCDCDCDCDCDCO 

CTcOOOOOOOOOOOOOOOOOOOOO 

c J 2 2 2 2 2 2 2 2 2 ^ ^ ^ 2 2 2 2 2 2 2 2 2 
- - . ^ ^ ^ ^ ^ Jd Jd Jd Jd Jd jxT aT hi cu cd" cd" 

"0"OXlXlXiX)XJXlXiXiXlXJXlXiXiXlX2XlXl3333 

xx2225252222225EB22J5E raroc0 
££ujLuiiJUJiuujiiJujiijiijujujujuuJiiJijjmuiijjiii 




o 



CD 



CO 

E 

75 £ 



8 g 

CD CD 

a: 



o 

CD -r-j C m CZ 
c 5 © O S (C 



- w O) 

O F ^ 



CO 

CD c 
3 ° 

■5 E 

CD iP — ^ -=•' JtT iu l_ vvi w w w .ii u; «-< 

JjQh<OWllD.O^QOQ:cOO 



3 CD 2 CD CO CD 



CO 

< 

o 
E 

CD 



— .E o S2 

D t - 3 O O 

52 > CD < O = 3 



c 
o 



CD 



CO < = H- 



WO 01/27902 



PCT/US00/28762 



£ 

o 

3 

La 
if) 



N 

_L_ 



co 
» 



JD JD 
-Q jQ 
CO CD 



a> co 
X ~o 
a> c 
-a co 



-o ~a 
o o 



_CO_CD(l)a)CD<D<l)<UCDCD(l>a)CDCl><D<l)(D CD CD CD 

22cococococococococococococococo co coco 

a>cD^S l E l t= l t= l E l t l E l E l E l E l E l E l E l E *E HE HE 

,75,7:000000000000000 O OO 

^522222222222552 2 22 

Jd Jd~ Jd" jif Jd _af Jd _cd o> Jd _gj Jd~ _a> q> qS <d 

Co CO COCOCOCOCOCOCOC0C0C0COCOCOCOC0 CO CO CO 

22ujwwuiujluujujlululuujiuujijj uj lulu 



Q)Q)0)(D(DQ)(Da)(Da)(D(D 
D)D)O)D)0)O3O)D)05D)OJ0) 
CD S^SSSiSSSSS^OOCN O O 

i_ ^^^^]£^]c^]c^j£jZjzcNc\ico CO OO 

- - 0)05050)0)0)0)0)0)0)0)0)0) O) j£ J= J? <D J? <V) 5 — 



Q- CL 2i 2i 



OOOOOOOOOOOO-^ 



Q- ,0- _o~ co CO _Q- <D 



u J jj J J J J- j-j«j<<<Q<Q<q: 



Q 



»- ° R 

£ o> .5 

CO 7=. 

w </) c -> 

CO >* <D 

Q- WO 



<D — 



CD 

£2 

CO 3 

a> o 

>- a 

> <D 

a. 2 



59 
2 3 

«+-» ^— » 
X X 

a> cd 



Q 
E E 



y Q 



c 

O 



Q q = — .2 



■e o 

CD CM 

> a: 

Ik -R 

CD CD 

2: 2 



o 
co 

a> 
ai 

T< 
a) 



CD 
-Q 

E 

co| 
O _ 
^ co 

o a> 
X c/d 



r 0) 0 

CD -J CO 

« o x a> co 

J2 O LU Q 



00 



WO 01/27902 PCT/US00/28762 



ifts/ 



CO 01 

IS IS 

XJ XJ 

O O 



JD 
-Q 

CO 

X> 
O 



JD 
-Q 
CD 

5 
LU 

o 
*co 



JD 

CO 
XJ 

o 



JD 

CO 

JD J0> X3 
CO CO 2 



XJ T3 
O O 



,92 .92 

.0 JQ 
CO CO 

k. 1— 

a) a> 
c c 
UU LU 

X5~ Xj" 
CD CD 
X X 
0) CD 

■a "o 



jD jd co .92 .92 .92 

jQ -Q ^ JD _Q _Q 

(0 CO CO CO CO 

c q)~ ^ 4= *EE 

XJ XJ 3 X5 XJ XJ 

O O CT O O O 



CD CD _ CD CD CD 

-Q -Q xf _Q -Q _Q 

CO CO CD CO CO CO 

i— i— x *— »— t » 

a> a> a) aj aj a> 

c Tz c c c 

LU LU -E LU LU LU 



LU LU 



-92 
-O 
CO 

0> 
"c 
LU 



.92 

-Q 
CO 
IS 

XJ 

o 



.92 J92 J92 

.O -Q 
CO CO CO 



.92 .92 

-O -Q 

CO CO 



itr = = CD CD 



T3T3TJ 

o o o 



UJ UJ 



LU LU 



JD 
CO 

aj 

LU 



_0) _0) _0) 
-Q -Q -Q 
CO CO CO 

5 5 5 

UJ LU LU 



o o 

"5 "co 
xj -o 
c c 

CO CO 



CD 

C -32 

CD'S 
3 XJ 

o- O 
E S 



CD CD CD CD CD 

JD -Q .O _Q _Q 

CO CO CO CO CO 

E E E ^ 'E 

XJ XJ XJ XJ XJ 

O O O O O 



xj 

CD CO 

CD CD 

C in 



CD CD CD CD CD 

_Q -Q .Q .O X3 

CO CO CO CO CO 

h_ i— i» i_ »_ 

CD CD CD CD CD 

"c "£ "E C "c 

LU LU UJ LU LU 



CD 
3 
CO 

£ 

3 

o 

3 
CO 



ooooooooooooooooooooo 

^COCNiCNOO^CNICNCNCNCNCOOOCX>lOCNJCM 
C0COC0COCOCOC0COC0COC0COCOC0C0C0COCOCOCOCO 



o o 

CM CM 
CO CO 



o 

CO 
CO 



moo 

CO CO CM 



9^C0COC0COC0COC0C0C0C0C0C0C0C0C0C0COC0COCOCO CO CO CO CO CO TO 

m ^-J9-.9-^-£-^--B--B-^"^--9--9-£--Q--9-J9--^* -9- j9- _Q- _Q- gj To "co JO- c5 J3- .D- .9- 
^<<<<<<<<<<<<<<<<<<<<<H- QQ<<Q<<<< 



o 
o 

CD 

CC CD 

•J E 

C CO 



CO 

CD ^ 

E £ 



CD 
XJ 

o 

TO 

To 
o 
a. 



CD 

E 

CO 



CD 

E 

CO 



CD 



CO 



CD 



S3 XJ 

2 S 



CO 
CO 

C < O CO l> LL 

CD CD CD CD CD <D CD 

"§ E E E E E £ 

3 o o o o o o 

CO X X X X X X 



CD C 

pro 

ii « 

X > n _ 

. l—t'E .£ 

Ql 111 Li! O h CD HI 



CD ,S2 



x: 

CD 



CO 



S O J v t cd roO? . I ? Jc 



CO 



*£ x: 
o o 

<:<: 



E E 31 2 u % u 

O CD CO CO CO CO CO 

x cc a a 3 cl a 



CD 
CO 

CO 



CD CD 
CO O) 
CO CO 



CO 



CO 



WO 01/27902 



PCTYUS00/28762 



<D CD <D CD CD <D 

X> XJ XI XJ X> X5 

CO CO CO CO CO CO 

i^: i£= i£= 4= ti= u= 

T3 TJ T3 TJ TJ TJ 

o o o o o o 



<D CD CD CD Q> CD 

JQ X2 JQ X} JD jD 

CO CO CO CO CO CO 

CD CD CD CD CD CD 

c "c "c "c "c 

LU LU LU LU LU LU 



O O O 
CM CM CM 
CO CO CO 

x: jz x: •*? 
Q- Q- Q- co 
< < < K 



co 

CD 

o "E 



CD 



CD c 
-§ CD 

O E 

U- LU O CD 

J J J* ^ 
CD CD CD — ' g 
O) O) en to c g 

CO CO CO 'o ~ -9 

S £ c co E 52 

CO CO CO Q.-T3 O 

2 2 S C/3 < 2 



5 



WO 01/27902 



PCT/US00/28762 



O 



_0> 
Xl 

03 
i — 

CD 

C 

UJ 

£r 
o 

n5 _(D JD JD _CD 
5 X) JD 

03 03 03 TO 

D TJ "D T3 *D 

cr o o o o 

is 

*b £i n u xi 

CD 03 03 03 03 

55 is is 

"g "c "c "c "c 
LU LU LU LU 



t 

_1_ 



jd 

03 

*E 
no 
O 



JD 

JQ 
03 
i£ 

T3 

O 



_cd ja) 

XI JQ 

03 03 

O O 



J) JD 

-Q XJ 

03 03 

C C 

LU LU 



_CD -2 
CD 

O 0) 
. - LU 

03 CD 

a> a) 

LU -E 



JD JD JtD jd 

xi xi n n 

03 03 03 03 

l£ l£ 

T3 T3 T3 T3 

O O O O 



JL> JO) JD _CD 

X) X) XI XI 

03 03 03 03 

a5 a5 a> a3 

UJ LU LU UJ 



CD JD CD CD CD CD Q Q) (1) CD CD CD CD <D CD 
X1X3X1X1X1X1X1X1XIXJX1XJX1X1X) 
030303030303030303030303030303 



"D "O T3 "D TJ T3 

o o o o o o 



ooooooooo 
iii \ jj£ _2 jif .if jbf ip~ ji> jif .af o a> hi* 

XJXlXlXiXlXlXlXlXlXiXlXlXlXlXl 

O3CDCDO3O30303O3O303O3O3O3O3CD 
l~ k. t_ i— »_ k_*^i_t.i_t_ k_t-fc-i_ 

Q)(DCD(DQ)(D(DQ)(D(UQ)0QJ(DQ) 
LULULULUUJLULULULULUUJUJLULULU 



O O O 

i- cn eg csi 

03 03 03 

y'x x: x: 



o 

i_ i- CN 
CD CD m 
CD C0_£ 



CD CD CD CD 



O 

03 ® 



C0« 



O O O LO ooooooooooo 

TT^TTCOCVJCNICNCNJCVICNICN^CNCgCNIOO 
03030303030303030303030303 

— x;x:x:x:x:x:x:x: 



03 



03 U & 
«»-* CO O) 



<T) ~ -tr o) m -s: .2 <=■ F- nV -k. j— j_ j— j— a_ -i_ j__i_jt-.j^-*r ;r" ^-r- 

■= < <<^^<QQi»h-<JE<<<<<<<<<<<<<<<<h:cc: 



CD 

E 

03 v - 



CD 
O 

I §1 

5 = 2 
a> o c 
iiOUJ 



o 



CD 

2 E 

03 



CD — 

CD I 

^ <D Jo 

— E °. <u 



CO 
CO 

CD 
k. 

"O 
T3 
< 



CN 

1 

CO 
CO 
CD 



a co 



ro ^ u 't- t- CO 

sill? £o 

J CO Li) CO Lit O O 



< O 

t I I 



0) c 

5 o 
CO o 

I I 



o o o o o 



03 03 
O O 
O O 



03 03 
O O 
O O 



CD 

to 2 
o I 

.q!8 

c c 
o o 

as *cS 
o o 
o o 



X 

o 
> 



CD 

E 

LL. LU 



~ *J .J 



o o 

iS JS 
1= c 
o o 

0 .°, 

.2 .2 

"co cS 
o o 
o o 



o o 
ro ro 

o o 

.2 .2 

"cd 

o o 
o o 



CD 

E >< 

03 O 

z > 

J J 

CD CD 
CO CO 
CD 03 

c c; 

03 CD 

.2 .2 
"S 13 

CD CD 



CD 

E 



CD 
CO 
CD 

CD 



03 -E 



03 03 
O O 



J I ^ 



\—r \^ \^ \»s VL/ CD W ^— * * ^ " ' 



o o c c 

•^3 3 CD CD 

03 .fc "O "D 

CD £ 5 2 



WO 01/27902 PCT/US00/28762 



toff/ 



CD CD JD <D Q) JD JD CD JD CD (D CD CD CD CD CD (DO) 0) CD 
roCT3roCT5roCT5TOn3CDCT3CXJCarorOCT3n3CTJCTJCT3CD 



ooooooooooooooooo 



to -o -o 
o o o 



(DCDCDCDCDCDCDCDCDCDCDCDCDCDCDCDCDCDCDCD 

cococorororocococucororocorocDcorocococo 

1—1— 1— l_l_l_L-*_l_l_l_ l_k_U.l-.L_L. 

Q)(D(l)OJ(DQ)Q)(D(D(UQ)Q)(D(U(D(l)(D(DQ)a) 



IXIUJUJUJUJUJlJUUJLUUJLiJIJJlJUUJUJ 



LU LU LU LLI 



M m l. u l. i— CM 

S g CD CD CD CD 

PO<DXCDXCDX5x<l>><*r5><><><>< 



CO 



O O CD (U (D * Q) «m a) J_- CD CD d) 0) "ti O 



CD 
- 3 
> CO 

3 |-. 



o 



o 
CO 

CD 

Q 



o c 

1. -j§ 



o 

CO 
CD 

Q 



CO 

E 

CD 



C 

o 



CD 



CO 

aj 
*tr 

CD 
O 



, w CD 
I CD CD 

CD | 



O 

to 

CD 

Q 

I 

CD 
CD 



<D 

£ > 

CO p 



CD 



O 
CO 
CD 

Q 

CD' 



CO 

co cowwroro 8 3 # f= iS _5 



9 o 

I « 

CO 3 



ul -E -E 



U-COOOCOQ_h-CO 



to 

CD 
O 



o 
to 

CD 

o_ cd 
u 8 
l^i 

I E 

CO co 
c to 

O CO 

a a. 



CD 



CO 
CD 

0 I — 
o 

w ,8 

1 s 

£ E 
to 

CD ^ 
J= CD 

h- a. 



WO 01/27902 



PCT/US00/28762 



2 

jtn 

*5> 
o 
a: 

a! 

U 
3 

CO 



03 

T3 
O 



_CD 

-O 

25 <u 
2 c 

O LU 

"c • " Q)(U(Da)q)(D00(D0 

O — 03030303030303030303 

crc<i> 00 °ooooooo 
D2iu • 

TLvLTljWjDJDjDJD <D <D CD CD CD 

CDgCDp3COC003O3COO3O3O3C0 
X X X >— *— t— t_ w t— t— 

Q)(Da)^^5 > g<D(Da)ajQ)Q) 

iiJ=LUIXiWUJUJUJUJUJUJUJ 



0) <D <D 

O) O) O) A) Q) 

S iB .2 15 E 

JE -E JE O P 



o o o o 

^ CM (N 

03 03 03 03 

JZ sz -c ■ 
.9- .9- _9- 6 6 co 03 
<<<<CQCQQD 



c 

03 
CD 



° 9 , 

O 1 

o 



.2 - j 



is o c 
22 

0> <D 

q: ~ co 



CD 

E >< 

03 O 

o-g- J^J 
E E o o 
iS iS to 

CO CO <P <D 
0) CD 



2 i 
J J 

o o 



T3 

CD 



CD 



to To 
0) -=2 



3 3 

03 .C <D (D CD <D S£ 



— CD 5 

E CD 

O E 3 

a> o o 

co O O 

3 ,2 H 

O CD CD 

OQZ 



.a 

CD 

XJ 

O 

2 

jD 
_Q 
03 

c 

o «= 

CD XJ 
XJ O 

CD ^ 

2 af 

§1 
g- a) 

3 UJ 



jd jd jd 

-Q -Q -Q 
CO CD CD 

*E *S *E 

XJ XJ X3 
O O O 



03 

X3 
O 



CD 

XJ 
O 



_Q) ^) 
-Q -Q .Q 
CD CD CD 

S S a 
c c c 
UJ UJ UJ 



"D 73 "O *D *D 

(D CD CD CD CD 

X X X X X 

CD CD CD CD CD 

TJ T3 "O T3 "D 

c c c c c 



q) 0) (1) D <D <D CD 

o o r>-Q p .£} *o "(S 
C003CDCDcd5(0cD 

SEIE <d JE a3S£ 



o o o 



UJ 



UJ 



o o 



_aJ Jd jaf £ cS £ jj> Jd 

CDCDCDCO<DO3cD03 
»— i_ »— T3 »— 

-S2 -S -S2 c iP. c a) 
"c"c"c co"c co*£*2 
ujujuj2uj2ujlu 



03 



CM 



03 



o o to 

L. OJ L. L. L. CM CO 

-E<JE^=Q<t-<t-CQ<00 



4a 

o 

-Q <D 

CD CO 

XJ != 

5 S 



io 

5(2 



I E 

CD 



> 55 03 



CD 

o 

£= 
<D 

£ CD 

CO Q£ 

CD 
XJ 
CO 



CO 
CD 



o E 



E S *5 "5. 

CD 03 O J? 
01 DL 2 UJ 



<3~ 



WO 01/27902 



PCT/US00/28762 



c 
o 

CO 

"E 

TO 

o 



CO 



CO 
00 

-4- 



jCD 
XI 
CO 

}tE 
o 

Q 

CD CO 

2E 

1* 

UJ _cu 

o -S 

3 S 

g* aj 

3 LU 

CD CD 
X X 
<D CD 

C C 



CDCDCDCDCDCDCDCD 
COCOCOCOCOCOCOCO 



CD CD CD CD CD 
XI JQ Xi -Q X) 
CO CO CO CO CO 



■DTJ-OTD-D-DTJ-D-OTJTJTJTJ 

ooooooooooooo 



CDCDCDCDCDCDCDCDCDCDCDCDCD 
X1X1X2X)X1X1X)X1X1X1X)X)X) 
COCOCOC0COCOCOCOCOC0COCOCO 

CDCDCDCDCDCDCDCDCDCDCDCDCD 
UJLULUUJLUIXILULULUIIJLLILLILLI 



o o 

i_ CO CO 
CO CO 



o o o o o o 

LO CM CM CN CM CM 
CO CO CO CO CO CO 

x: x: x; x; x: x: 
a a a a a a 



«K CD CD 



< H H- 



CD J=" ^r- -=r CD 
<<<<<<!» 



X "5 *S 
CD CO CO 

P a a 



8 

CD 

a: 



o o 



CO 

"c 

CO 
O) 



CD 

E 

CO t- 

i s 



o o 



T3 

Q < 



CO 
CO 

CD 
■a 



CD 
"O 

o 

CO 



CD 

-a 
o 

°, 

CO 
CD 



o 

CO 



3l 



-^ill § is! 

v .-^iS O .9-J2 <D CD CD *co "co 

<owon2u.qq:qq 



CD 



WO 01/27902 PCT7US00/28762 



<D 
X> 
CO 

CD 
LU 

2? 
o 

CO 
"D 
C 
CO 

2 -° 

_ CO 

?i 

"D -Q 
CD CO 

CD CD 

*2 c 



_CD 

xi 

CO 
O 



CD 



JD CD 
XI Xl 
CO CO 



JD JD 
XI _Q 
CO CO 



_a> jd 

Xi _Q 
CO CO 



JD _CD 
_Q -O -O 
CO CO CO 



CD CD CD 



_Q JQ 
CO CO 



CDCDCDCDCDCDCDCDCD 
XlXlXlXlXlXlXlXlXl 
COCOCOCOCOCOCOCOCO 



O O 



T3 -O 
O O 



T3 T3 
O O 



"D T3 TJ 

o o o 



O O 



CO CO 
LU LU 



jD _CD 
XI XI 

co co 
£ £ 

LU LU 



_0> _CD 

XI XI 

ra co 

LU LU 



JD JD _CD 
XI XI XI 
CO CO CO 

£ £ £ 

LU LU LU 



JD _CD 
X) XJ 
CO CO 

c: c 
UJ LU 



LU UJ 



O CD 
. * LU 

x> -b 

CO CD 
CD CD 

c "o 

LU -E 



tJTJ'DTJTI-O'O'O'O 

ooooooooo 



CDCDCDCDCDCDCDCDCD 
XJXJXlXJXlXlXlXlXi 
COCOCOCOCOCOCOCOCO 

I— L_l_L_k-.k-.k-,k-,t_ 

CDCDCDCDCDCDCDCDCD 

ccccccccc 
LULULULULULULULULU 



CO 
CO 

£ 

O 
3 

CO 



oooooooooooooooooooooo 

i_C\IC\ICNC\ICNCNC\JCNC\JCNICNCNICNC\|CNlOC^ 
QLcOCOCOCQCOCOCOCOCOCOCOCOCOCOCOCOCOCOCOCOCOCO 

x: x;x:x:x;x:x:x;x:x:x:x:x:x:x:x:-c=-e=_e=_c_c=_(= 



£ aaaaaaaaaaaaa a a a a 



-c CD CD 
.CLQ._Q.Q-Q. © "5 TO 



^<<<<<<<<<<<<<<<<<<<<<<*-ao 



CO 

CD •*= 

E c & 



CD 

Q H co -5 o 
«='5S=5 S> 
iS 8 -§ 1 « 



a) 

2 CD 



CD 

•o 

O 

o 
_l 

03 
to 
o 

CL 



<D 

E 

CO 



a; _q) 



o 

X > N i- 

. l_J*E «J 

g/co *co m ^ 
co S E 



o 

Oi 

L— 

CD 



-8 



< O CO t> U- 
CD CD CD CD CD CD 

-ZEEEEEE 

SCO O O O O O O CO _S C ^ « U ^ 
(OXXXXXICLtU — OOllJ — S> 



03 - 



O co & _P 



CD CO 

E E 

O CD 

x tr 



U 

CO 

£ o 

O ~~ 

£ £ 

CO CO 

a a 



WO 01/27902 



99 /ff 



PCT/US00/28762 



CO 
N 

"E 

CO 



_0) JD 
CO CO 

O O 
0) 2 S 

y= -Q -Q 

:f? CO CO 

v-J W l— 

O (D Q) 

• - LU LLI 
JD _ 71 
XI TJ "D 

(0 0)0 

^ x x 

0) CD CD 
*C "O T3 

ui S S 



O 

CM i_ i_ 



o 
o 

CD 

So .1 

< .2 E 
ITS ro 

M CD Jr 

o ~ o 



jCD 
-O 
CO 

i « 

O 

CO T3 

TO O 

^Q)QJ(P(l)(D0a)(l)(D(D(l)Q)0(UQ)a)(lJQ) CD CD CD 2 
COCOCOCOCOCOCOCOCOCOCOCOCOCOCOCOCOCOCOCOCO^? 

□ t3tj'dt5t3t}"otit3tj'ot3 , d"ot3t3tjt5 , d"0'0 £* 
ctooooooooooooooooooooocd 
E22222S222222222222222"E 

3- - . - LU 

.^(DCD(D<DCD<DCD<D(D(D(DCDCDCDCDCDCDCD<DCDCD . . 

^LlJLiJLULiJIJJLiJLiJUJLUIJJUJLUIJJLU 



O O O m 
l_ OJ OJ OJ <N 



CO CO CO CO 



OOIO OOOOOOOOOO r- 
0O0OCNCNICNCslCNCNICNCNICNICNICsJCN4 ^ u- 

^COCOCOCOCOCOCOCOCOCOCOCOCOCOCD J5> 



j— u— -k- -k- w j-. u_ j_ _i_ _i_ _l_ _i— -i— -i— -i_ _l_ _i_ o ;r/ 

3 j^. _a. ^a. -9-_9-_9-^-^-^*^-_9-^-^-^- _Q-.£-_9- o CD -~ 
^<<<<Q<<<<<<<<<<<<<<CQ|--.E 



CD 

E 

CO 



I 

o 
o 

CD 

cr 

O) o 
£ £ 

= CD 

m s 



E p cn — a) 

CO 3 fll II jS 5- 

00|< | <O i CO t R 5| O i O jt3 l 

Irtt 2 CO D) D) O) D) D)."ti CO 

"O TJ ™ C C C C C CT3 t; 

;= CD — = ~ 1= CD £ 

CO £: x = — — :=: r= r= O 

ooLiiCQCDrnmrnmoo 



CM 



CO 
CO 

£ 
< 



c 

CO 



6* 



TO 

CO 

O CT 

°" I 

o .-^T .9- o 
, , O O M O 

*J *J -J -J ~' 

o o o o o o 

CO CO CO CO CO CO 
"E "E C *S "E *C CD 
0 0 0 0 0 0 = 

o o o a o a cn 



o 
o 

CD 

tr 

c 
o 



42 s 



CO CO 

E *6> 

CD CD 

oc a: 



WO 01/27902 



PCT/US00/28762 



o 
a> 

"IT 
O 

S2 

3 
O 

o 



u 

3 
*-» 
CO 



-O 
TO 

£ 

C 
LU 

Ef 

.2 
13 

m <D <D Q> <d CD cd cd cu cd cd cd cd <dq)(D cD Q) g> (D (u aj^^^^^^_^jQj_Q) 

3*DT3"0"D"D"DT3T3TJ'OT3T3 , a*O'OT} , D , D - D"O*a*D'D , D*0*O'D*D , a"DT3 

crooooooooooooooooooooooooooooooo 
J*l Joi J® J?f cd" q> cd~ q cd" <d" <d <d" "cd~ <d" cd" of <d <d cd" <d <d 

JEwwLuwwLULUUjmuJLUUJWWww 



o o o o 

w 00 CM CM CM 
J> CO tO CO CO 

£ a. 



a. a. a_ 



o 

CO 
CO 



-E<<<<h-<h- 



o 

CO 
CO 

TO 
Q - CD 

< cr 



t-OOOOOOOO oo 

jgiO'srTrTrcMCMCMCM u_ l_ 

JDC0COCOCOCOCOCOC0 

h(-HhCQ<<<<<<<<HQ:Q:£h£l-<< 



CO CO 



CD 

to 



<D O 



Q 



o 
o 

(D CD 

a: s 
0 o 



CD 
"O 
O 



9 J 



a) 
c 



CD - J , 



2 CD 

% § £ C5 O 

*** CO CD "O CO 

c la e " 



o 

CO 
CD 



CD 

a 
c 

CD 



CD 

E 



CO 



CD 

E 

— 1 CO 

> ="0 

5 ,E\ffi too 

7; Q. CO CD 

3 "Wilis 

« aj « co o o < 

5_*CO =3 wJ l- 1 iJ u. 

Cf O O O O 

P "O -o *U -o 



CD TO 

15-1 



CO 
CO 
CD 



CD 



CD 
X) 
O 

o 
_J 

CO 

o .9- Q) o 



CO Q 



CO 



CO 



£ £ S> § S 



Oo.Qho.ia.>>>> 



000 

"D *D "D 
C C C 

22£ 



o o o O 

-O T3 -O I 

C C C CD 

CD CD CD CD 

> > > U- 



.2 
"a. 
o 

CO CO 
^ CD CD 
CO O Q 

° 3 I 

u ,o to as 
— 1 £ c c 

1 S i -3 



CD 
CO 



CD 

E 

CD 
CO 
CO 
£Z 
CO 

- co 1 



2 a) d) □ 



CD CD S= 



U.OhU.U-< 



CO 

a: 



WO 01/27902 PCT7US00/28762 



CD CD CD CD CD CD CD 

XI Si Si Si Si Si -O 

CO CO CO CO CO CO CO 

TJ XJ XJ XJ XJ XJ XJ 

O O O O O O O 



CD <D <D <D CD CD CD 

-Q -Q _Q XI -Q 

CO CO CO CO CO CO CO 

CD CD CD CD CD CD CD 

c "c "c "c "c "c c: 

LU LU LL1 LU LLI LLl LU 



CO 



o o 

TT CM 
CO CO 



O) CJ> ~ 

X X CD CD g q_ q_ 

h- h- -E -E CD <C <£ 



CO 

8 

s 1 

t£ CD 

* s> 8 



a) 



i 

O 

o 
CO 



CO 



■§ 1 a8 8 

(OOQ.I- 



CD "O 

CO CD ^ 

■g-J.i 

0 O o 
clZj O 



c 
o 

E 
c 
g) 

'35 

CO 

< 

CO 



o 



CO 



ja> _q) 
x* 

CO CO 

XJ XJ 
O O 



_CD 
X) 



CD CD — — > 
CO CO CO 

^ Xi U= tp 

i 5 Si? 

O CD CD O O 

. - LLl LU * - ■ - 
JD _ _ JD JD 

JQ XJ XJ~ XI Si 
CO CD CD CO CO 
«r X X Jr Jr 

_fD CD <D jD 
C "O T3 c C 

LU -E -E LU LLl 



_0) 03 



O 

i_ i_ i_ CO 
CD CD CD m 
D) D) CD Jf 

-2 52 52 o-lg 
_E _E _E < K 



9 , ° 
■p'ag 



CO 



8| i? J E 

CD j2 CD O CD 

a: co s5 q: q: 



o 

Q. 

~* 
C 

o 

TO 
3 

CO 



CO 



JD _CD 
Xi -Q 
CO CO 

*E ^ 

XJ XJ 
O O 

■g-Sj "8 
si Si izz 

2 2'-6 

CD CD O 
LULU j^- 

-o xf xj 

CD CD CO 

X X J- 

0) CD <D 

XJ -o c 

-E -E LU 



CD CD CD 

CD O) CD 

a) a) a) 

"c "c c: 



"E o 

o o 

O CD 

CD CD 

Ql I O 

a) § 2 

S 3 cJ 

a. co co 



<3~ 



CO 

52 
is: 
o 
k. 

Q. 

CD 

3 

O 
3 

Urn 

CO 



.0) 

X3 
CO 

XJ 
O 

2 

Jd 

X) 
CO 

a) 

o is= 
CO XJ 

■a o 

CO ^ 

cr 

*c c: 
3 UJ 

xf xj 

CD CD 
X X 
CD CD 

-a -a 



_CD 
_Q 
CO 

XJ 

o 

52 2 

XI . - 
CO CD 

"8 2 



Si 
— CO 
CD'S 
3 XJ 

3 • - 



xj -a 

CD CD 
X X 
CD CD 

-a XJ 

c: c: 



±= -E -E -E LU 



o o 
u i_ u m in 
a) a) 0) « « 

O) O) O) ? j2 

52 52 52 O- Q. 
£ JE = < < 



I 



o 
o 

CD 

X3 

CD 1 & 
= CD 



O 

o 

CD 

a: 

i 

CO 



« a) o) 

c p c: 

E ^ O 

CD CD 



co cr 



o o 



u 0) Q) t: _ 
CL C£ CT CL CL 



WO 01/27902 PCT7US00/28762 



WW 



o 



0) 

> 

LU 



CO 



~2T 

CO 



T3 
O 



JD 
X* 
CO 
u_ 

a> 
c 

Lit 

2? 
o 

"55 

"O 

c 

CO 



JD _0> 
CO CO 



JD 
X> 

CO 
i — 

Q> 

C 

1X1 

-a 
<d 
x 

CD 
T3 



TJ T3 T3 "O 

o o o o 



T3 

O 

-=S CD CD CD CD 
of XI X) -Q XI 
~ CO CO CO CO 
XJ t>= i£= «= 
CO 

LU 

xT 

<D 
X 
CD 
"O 

c 



ja> jcd _a> jd 

Xl Xl XI XJ 

CO CO CO CO 

"E c: c: c: 

LU LU LU LU 



o o 

k- i_ CO "3" 

S) CD d> J? ~ 

£ £ < Q h < h 



9 

i 

"E 

8q q 

CD — 1==, 

> cd -3 co .E >; a> 
LU ^ CO Q h ' ~ 



o 

Q. 

3 

a 

3 
k. 
*-* 

CO 



CO 

co 



_1_ 



<D JD 

X) X> 
CO CO 
€ *5 

■a td 
o o 

2 2 g) Q) q) q) 

— — CO CO CO to 
-Q -Q l£= «= t£= 

5 2 *"6 ^ ^ ^ 
CD CD O O O O 



LU LU 

_ _(D _<D JD _<D 

"U T3 XI Xi Xi X) 

CD CD CO CO CO CO 

X X *— 

<D CD jg jj> aj 0) 

c c c c 

-E -E UJ LU LU LU 



*— *— *— cn 

CD CD CD S 

co en co ~ 
CD CD a> o 

111m 



o 

i- CNJ 

5} Q_ 



o 
o 

CD 



XI 

E 

. 3 



o 
o 
. a> 
jd q: 



X_3 I w 



CD 



CD ro 
3 "P 



p •= 



cr-o 
a) o 



so s a £ cd 

cl o co 2 a. cl 



XI XI 
CO CO 

o o 



_<D JD JD JD 
XI XI XI XI 
CO CO CO CO 



_cd _a> 

X) X) 

2 2 =5 

CD CD O O O O 

S c 2 2 2 2 

LU UJ 

CD CD 

X X 

CD CD 

"O T3 



O _CD JD _CD 

XI XI XJ XI 

CO CO CO CO 

c: c "c c: 

LU UJ LU LU 



O 

i_ i_ CO 
CD CD „ 
CO CO f- CD CD 

-tS *r -=r CO CO CD 
£ JE < Q Q h 



I 



fo 
Q 



CD 
CO 

co 



hi o o 



S 8-1 



o 

a g 

■ja: ?t= it= co 

I© 15 76 E 

& O O 3 3 CD 

co o o: a a o: 



ft 



WO 01/27902 



PCT/US00/28762 



_L_ 



CO 

o 

TO 



s 

3 

O 
3 



.2 .2 

X) xi 

CO CO 

O O 



_0) JD 
XI XI 
CO CO 

a) aj 
c "c 

LU UJ 

<D a> 

X X 
CD CD 

■a -a 



<D CD CD CD CD CD 

XI XI Xi XI XI X» 

CO CO CO CO CO CO 

tCT l£ l£= l£ 

TJ 
O 



■0-DT3-OT3 

o o o o o 



CD CD CD <D CD O 

JQ XI XI -Q XI 5 

CO CO CO CO CO CO 

l_ I— 1— k_ W 

CD CD CD CD CD CD 

LU LU LU LU LU LU 




O 

o 

<D 

d: 

i 

c 
w 

CD 
IT 



cd a> 

_0) _u *S 2 

Q r Q £ "° o. cl 

CD CD CD CD J® O O 

£ £ "5 "5 Q.O O 

3 3 -o -o E £ 2 

o o o O o CO .E 

O O 2 2 O Q h 



WO 01/27902 



PCT/US00/28762 



High Level User Workflow 
Update Center Process 




UPDATE_HISTORY table updated w/ 
new records 



Procedure creates ASCII file at a 
designated time 






Update History At 
designated time and 
under d 


>CII file created at 
replace* existing file 
rrectory: 



File 



tored 



on S srver 



Update History 
ASCII file 



MGM 
Grat 5 file 




Procedure upload* ASCII file at t 
designated time 



Admin has ability to Report off of the 
UPDATE HISTORY table 




Students select* to open a Class 



Class Start/Navigator page opens and 
UPDATE HISTORY records that Course 
is associated display 



WO 01/27902 PCT/US00/28762 

soisf 



Database Modeling 

New Tables and Fields (Mgmt and Development Module) 



Management Module \ inherits these fields from the Development Module 



HI 








Field 


Data 


Description 


Default Value 




Update Rcc ID 


N 








UnitID 


N 








CompetencylD 


N 








Object Level 


A 




In Table but probably not necessary 




Associated Course 


A 




List of all associated courses. 




Version number 


N 








Header 


A 








Change desc 


A 








Author 


A 








DateCrcated 


D 




Do we want an additional field to exist for the 
Mgmt module that captures the date these 
records were imported? 




Date Modified 


D 








Effective date 


D 








Exp Date 


D 








Priority 


N 




Must Review, Important, General Knowledge, 
Minor Process change 



6*. II 
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DEVELOPMENT MODULE Changes 



Screen Example 



Agilent Archive - Change Summary 
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SUM 



Data Elements 





Element Name 


Control/Field 
Type 


Description/Result/Default 




Change Summary 


Label and INotes 






Competency Chances: 


Text field 


tvIm m1 _ «.j f Pnmiuiimrv anil f^nmnM^nrv fitntf mMii 

Lnspiay ™ ^^ttncai-cnwic viiif*^ ▼ uiu v*uihi*v*oi%-7 »ji«i«.iiiviii 




Unit: 


Text Held 


Disnlav - Concatenate Unit ID &. Unit Title 




Priority* 


Combo Box 


Editable - UPDATE IIISTORY.priority 








Combo Box SQL - SELECT Name FROM Definition WHERE 

j ■in*! full tmi a U— Xjy.Ji *r* 

type*" update rriorny 




Chance Header* 


I ext tie la 


EGliflDIG ur ua I c_nia i vi\i •neaaer 




Description of Chance 


Text - Memo 


Editable - UPDATE HISTORY-change desc 




Author* 


Text 


Editable - UPDATE HISTORY.aotbor 




Effective Date 


Text 


Editable - UPDATE lUSTORY-effecttve date •• 




Expiration Date 


Text 


Editable - UPDATE IIISTORY.exp date 




Update Unit Version No? 


Label & Text 


Editable - UNIT, version 




Update 


Command Button 


Capture UnJiLversion and increments value + .1 and stores information In 
UNTT.verslon and UPDATE_HISTORY.vcrsion_n umber (chance 
UPDATE_HISTORY,version_number to reflect UNIT, version field) 




Associated Courses 


List Box/SubRcport 


Query of all courses associated with the Unit. 




Would you like 


Radio Button 


Yea — Increments COURSE.vcrsion for every course associated to unit by 

.1 when SAVE button selected. 

No - No action taken when SAVE button selected 

*May need to change Vertion data type to Number 




SAVE 


Command button 


Save Information to UPDATE HISTORY table. 




CANCEL 


Command Button 


Displays Message: 

* Are you sure you DO NOT want to record these chances* 
Yea/No 








YES - Closes screen and docs not enter a record into 
UPDATE_HISTORY table. Returns user to UNIT Screen 








NO- Returns to Competency Screen. A Close Event or selection of 
SAVE/CLOSE reopens Chance Summary Interface. 



♦Required 



6n>- \2> 
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Development Module Workflow 




Update Center Development Module Process 




Competency 
Screen 



Yes 



Competency Changes made 

Date Modified field for 
competency updated 



User selects Save/Close or 
on Close event 



Logic determines 
Date Modrfed field 
* present day 



Change Summary Screen Displays 



-False 




True 




1 


r 


Record c 
UPDATE, 


reatedin 

HISTORY; 





Record created in 
UPDATEJHISTORY; 






i 


r 




Associated Courses Queried 



Each queried record has 
Version field incremented by .1 



■ , t 

.y:$iGnMf|>\:/* 



Functionality 

This screen is use to record any changes that the Course Developer makes to a UNIT. The 
changes are recorded when a Competency has changed but the change are reflected for an 
entire unit. 

It is a Course Developer's responsibility to Re-Publish any courses that were changed 
because a Unit associated with the course changed. Currently, if a unit is changed, every 

course associated with that Unit needs to be Re-published so the changes are reflected for 
each Course. 
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Exception Handling 





Event 


What to do 


Message 




If the user selects the SAVE 
button and not all required 
fields are completed 


Message 


All Required fields must be completed 











MANAGEMENT MODULE Changes 
The following data fields have been added to the management module database: 





Element Name 


Control/Field 
Type 


Description/Result/Default 




Chance Summary 


Isabel and Notes 






Competency Changes: 


Text field 


Display - Concatenate Competency and Competency Statement 




Unit: 


Text field 


Display - Concatenate UnitlD & Unit Title 




Priority* 


Combo Box 


Editable - U PD ATE_HISTOR Y.priority 

Combo Box SQL - SELECT Name FROM Definition WHERE 
type-* Update Priority* 




Change Header* 


Text field 


Editable - UPDATE HISTORY.header 




Description of Change 


Text - Memo 


Editable - UPDATE lilSTORY.change desc 




Author* 


Text 


Editable - UPDATE HLSTOKY.author 




Effective Date 


Text 


Editable - UPDATE HISTORY.efTective date 




Expiration Date 


Text 


Editable - UPDATE HISTORY.cxp date 




Updute Unit Version No? 


Label & Text 


Editable - UNIT.vcrsion 




Update 


Command Button 


Capture Unit. version and increments value + .1 and stores information in 
UNIT.verston and UPDATE_HISTORY.version_number (change 
UPDATE_IIISTORY.version_number to reflect UNlT.verston field) 

*Mny need to change Vertion dam type to Number 




Associated Courses 


I.tst Box/SubReport 


Query of all courses associated with the Unit. 



DISTANCE LEARNING MODULE Changes 



User's access the change summary records through the Navigation Page, The HTML body 
of the Start page displays any changes/records for which that CourselD is associated. 

The fields that should display are: 

Unit Title 
Priority 
Header 
Change_Desc, 
Author 
Date_Created 

Effective Date (if applicable) 
Exp_Date (if applicable) 



fee. lb 



fa. n 
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High Level User Workflow 
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DISTANCE LEARNING MODULE Workflow 



^ Logon ^ 



Navigator Displayed 



Select Performance 
Support 



Search Form 
Displayed 



Enter Search 
Keywords 



Search Results 
Scored and 
Displayed 



Select Performance 
Support Sheet 



Performance 
Support Sheet 
Displayed 



Select Related 
Performance 
Support Sheet 



Performance 
Support Sheet 
Displayed 
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DEVELOPMENT MODULE 
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Database Modeling 



Tables and Fields (Development Module) 
Management Module inherits t hese fields from the Development Module 



m 












Field 


Data 


Description 


Default Value 




Rec ID 


N 








UnitID 


N 








Competency I D 


N 








Object Level 


A 




In Table but probably not necessary 




Associated Course 


A 




List of ail associated courses. 




Version number 


N 








Competency Title 


A 








Competency Description 


A 








Competency Type 


A 








Competency Notice 


A 








Competency Caution 


A 








Competency Warning 


A 








Element Title 


A 








Element Description 


A 








Element Notice 


A 








Element Caution 


A 








Element Warning 


A 








Media Caption 


A 








Media BLOB 


B 








Media HTML 


B 








Author 


A 








Date Created 


D 




Do we want an additional field to exist for the 
Mgmt module that captures the date these 
records were imported? 




Date Modified 


D 








Effective date 


D 








Exp Date 


D 








Priority 


N 




Must Review, Important, General Knowledge, 
Minor Process change 
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